Abstract. Fast and successful searching for an object in a multimedia database is a highly desirable functionality. Several approaches to content based retrieval for multimedia databases can be found in the literature [9,10,12,14,17]. The approach we consider is feature extraction. A feature can be seen as a way to present simple information like the texture, color and spatial information of an image, or the pitch, frequency of a sound etc. In this paper we present a method for feature extraction on texture and spatial similarity, using fractal coding techniques. Our method is based upon the observation that the coefficients describing the fractal code of an image, contain very useful information about the structural content of the image. We apply simple statistics on information produced by fractal image coding. The statistics reveal features and require a small amount of storage. Several invariances are a consequence of the used methods: size, global contrast, orientation.
Introduction
Automatic indexing and retrieval of images based on content is a challenging research area. What is called content is usually subjective and often depends on the context, domain, etc. This is the reason why content based access is still largely unsolved. High-level content based retrieval requires the use of domain knowledge and is therefore limited to a specific domain. Low-level retrieval techniques are more generic but they can characterize only low-level information such as color, texture, shape, motion etc.
We are interested in low-level retrieval techniques for grey scale images, based on texture and spatial (dis)similarity. We wish to locate a set of images related to a given image ( "Query by example"). Fractal coding is effective for images having a degree of self-similarity. Here similar means that a given region in an image may be fitted to another region using some affine transformation. This notion of similarity is particularly useful for textured regions. We will make a distinction between three main aspects of texture: symmetry, contrast and coarseness [15] . The spatial similarity features will be based on spatial relationships, like the distance and the angle between the similar regions.
The power of the method lies in the multiresolution nature: retrieval of highresolution database images with low-resolution original inexact queries is possible. Retrieval systems for very large databases impose strong demands on the size of the feature vectors, the effectiveness of the indexing techniques, and the efficiency of the searching algorithm. Therefore the features should be simple to compute and be discriminating. It is necesary to develop hierarchical indexing and searching strategies, that is, in subsequent steps one performs an increasingly detailed search on a smaller and smaller subset of the database. By their multiresolution character fractal coding techniques are apt to the construction of hierarchical image indexing and searching schemes. This paper is a first survey on how effective feature extraction based on fractal codes can be. The need for features with discriminating potential and the possibilities offered by hierarchical schemes in this respect gave reason to write this paper.
Background

Fractal Image Coding
Fractal coding is a relatively new technique which emerged from fractal geometry. It has been studied thoroughly by several authors, see e.g. [4, 13] . Fractal coding is based on the self-similarity in a picture. This means that small pieces of the picture can be approximated by transformed versions of some other (larger) pieces of the picture. This phenomenon is exploited to extract features that relate to this self-similarity.
We give a brief introduction to fractal image coding, cf. [2, 6, 3] . Without loss of generality, we suppose that the image I measures 2 N × 2 N pixels. We will denote this image area with E. We consider grey scale images and define G = {0, ..., 255}. So: 
The goal of the expression scheme is to approximate, within a certain tolerance , the range block R by a certain domain block D of double size: 2 d+1 × 2 d+1 . The chosen domain block is extracted from a domain pool D. There are several kinds of domain pools; for our survey we use the half overlapping domain pool
